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(57)Abstract W^fijigte^ 

PROBLEM TO BE SOLVED: To surely recognize a liquid ^ -"^^^^E^^z 

level of ink in an ink cartridge and detect a quantity of i^::^^f^^^m?hM^-'Hz: 

remaining ink with high accuracy in an apparatus for ^^ik^^s,:^^^^^'''^^''^ 
detecting the quantity of remaining ink in a recording . . . m : 

apparatus or the like. t^^^^Sl^ 

SOLUTION: Every time a predetermined time passes '- j' -' ^- ^ ^ ^ 

after a carriage stops scanning (S3, S5), a quantity of fe- ^T: - . J -' 

remaining ink is detected and the detection is carried ^:i|riog<>»ft»<tH-a» I;;- 

out for a plurality of number of times (S2. S4, S6). Two 

values showing the same result among the plurality of A 

the detected values are set as the detection result (S7, T>^-»^'"»^'^'«* I 

S8). The quantity of remaining ink can be detected with .^j^S^^^^^I?^- 
higher accuracy than when the quantity is detected on 
the basis of a single detected value. 
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©Dlnta' 
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(57) [mm] 

t»t: . -f > ^7 * - h 'J 7 i^F«9© > i'fflffi^rWUfcS,!^ 

M'^fSifimmtmic (S3. ss) . ^>t>m&(oik 

ffi=fe?f-5r1iS(iI©t^ffi=&tfl> (S2. S4. S6)> 
tUffl^ftlffllSSi-rS (S7. S8) . cnKJ:^). ^ 




(2) 

1 

no-c^if i^iismwK.^m s c i tc j: o leia^tf 5 
«ra*n*ji-* $ -f i . 10 

1 ilS©«lliiii^^2 |pIS©«^m{i^7:>i|^Dt&^% 

(»^3 ] iflB-f >!fi3- h y » y©er-;;^»ja||| 

Xt3:*S?S©^m>6;&f3> lulBfi^Ui^SW. C©-r> 

®<l#K:S-3(,»r > i'^S©W^%W»r-r S c i 4!Rf 

^tthmm. 1 x»ifl^^2 K:§att©ffi@iiisiiE(c4<s 

*iJ»rilS««a^^SfciJ>©«S^^S%MKmfcc i 4 

». iria-f>^*- h >; ■^i'rt©-f>i'©iSj5:%©SRi 
S 1 7iMiB3j<J®4©l»m3!p«ciei8©ieSii^g^K;tel:f 

[%H^<D^|ffl«:ift?3] 40 
[0 00 1 ] 

i^rt® -f > i'gifi©WM«:<^tB-r •sajBKRi-r t>©-c 
hi. 

[0002] 

mm^mtiyXkt. awx«*aw©^r-;^{c^>i' 

mS!>t. c©*K©-f>i'*- h'J vi?-C©JgjW*x so 
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L)fc«SS-c<?±LfcttfiSr >i'*- h y 7 i;©fflijffiK: 
MOr«jtS|5*»e>il£«4*0. •/>i'©W)lll«:j:S^> 

f g|fi©«ii**lffi-rs<t ^fcLri^s. 
[0 00 3] com<m^m>^>pm&.m\m 
a«ctet,»r> y 7y®affii-f>f h 

y 7 yF«i© > i'iliRfti ®i^lfffi©3iagW*®^<k?: 
mtiX\.>?> i|#g§¥8 - 1 1 2 9 1 0#ii« 

[0004] 

fcfr*© > i'Sifi^msgKijfci-ctt. + + y i>® 

^i^I&f^±f^. g^«:3fe-fe>t>-K:<J:-S'f>i'g|S®«l 
©'f>i'ffiffl<J;'3fc±XBT®fia©-/>^*- I- y 

h y y v'gffii >i'«iRf$©!RiRSP©?lcS« 

s?s:fk*«ia-rsfe©r**fc«). -r>f«jR«ct?t3:-f 

[0005] *^%Mtt. iJeoitWia**!!?^^ S/cft 

mwkm^t hctifixt sies^a^Ktew h-o 

[0006] 

mit\.fcA>^i}-v')v i^rt© > ^^mss^wvim 

iJ- V y V i^SilKiBiS*S*iJ§tSStl. iBjiiJift±-C© 
^i^«l*ipIfiB<!:3tlft:+i' y ->-S?i«:{iAfca0^a 
^(cijitS'f^i'j^ffift^ailiaKtei-^r. -f^i'^-h 
y 7 yrt © -<> ^WMaMVUP 6 > i'SIS^ftiai^ S 

©3!p«:SS'^, cne.©ifeffifii*sis-ris*«:«iaiM*i-r 



C3) 

3 

[0 007] *SWK:J:n{f. f-rv^SKJroT^S 

htcimoikam ^ id cmm^Tjkr 2 ^©tftfflffl 

4*J-C* * C t «ij5a<DC i> + 1 y 7 i^Oigftif SO^ 
iSffl©jfcS^®^*i^«cl>tm-Cgia«lffi%tf ^ C i 10 

[ 0 0 0 8 ] sfc, is*]s 2 icms.<oMmit. 1 

■C, fiia^©CcJ:SSS[|El©«^fflccteWSmiilBO«l 

■5. 

[0009] :$:^BJtc ftlW^etc J:5SSilalcD 

[0 0 1 0 ] iS*^3«:aiS©j%WB. if«Si 
X»ift^]12 (c:gBtt©£M^i59K:«ilt& -(lyfimik 

ffiSSSCCfcli-C . -Y > * - h f y©'!r -Zitm^X 30 

8|J<t*»e>«c<3. m&l^mit. S5feSi5*i6©1i^CcS-:J|,i 
T-Y > i'8lfi©W)!S«:«»frS fc©-C**. 

[001 1 ] *j«WK:.l:n{f. ^i**- hi; V t?K:*t 
ryy^c-f >i'©W)teK:it,i;-c. •5--;^i^gffi-c©SI* 

mifimtfi. m&^mt. c©^<t*«im-rsci-c 
-Oi/ij- h y ■»j;rt©-<>i'«ffi©wii*^-rsc 

(0 0 1 2] */c. g9^4{CiSlS©^Wtt. 
7!»Mi9^313©(,»rn3»>«cfBi8®i^|gS??«:4BWS -Y 

©Wj58©*iJ»rte*%«7i^-rS/£:ft©a^^a4MK:<ijt so 
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fcfc©-C*S. 

[0013] *^??tcj:ntf, ^jK*©(Cj:-,r. $11® 

i s i'gm©w»D«Kiem*.:i-if «c»i6 
(0 0 1 4 ] nn^5K:g&s,<o§ma. m^m 1 

7!»Mit:««4 ©t,>-r«a*i«:iB4K©i^«g^K:*}C-f^ ^ 
Bf3£l^». -YVf h y .yS^rt©-^ >i'©«di[^© 
[0015] *^W{Cj:n«, h y f yrt© 

-^^^©a^st^w^M^iit^r. *smi^®Kj:*^>i' 

^tga*itfbti2.ciccAj:S©t?. lftffl#S*J. 
© > f ?tffi J; 0 fe±XBT©&S® > f * - h y 

i^rtiiffiK^lit L/C ^ > t T^o -Y > i'glfi 

^ y -yyrt{c*5t:fS3(i:*®-Y>i'S?H*Wii{CS! 

[00 16] 

#MoriJi?g-r.5. 0ittc©-Y>*'^«iui^g*5<i 
^6n!ti2^g©giBS«fiE€:^-r««a®r*s. -f> 
fi^xf h:»S;©:?'y>f*i6&*iBfiSSBi«. 7U 
-A 2 {c[5isDifi6«c3^s3 ti^pimmix.<Dmmo -va 
*w-ra. jfii3io-^4®)iw«:«. h:^ 

^<0^^ 'J K 5 «r^«-r S+ ♦ y J>6 *5J83IO- 7 

5. tSiHo— 54«. g3i©5^En:msiiciHife-raci«: 
liijfiii»p«:ia^'v--' K5:/7isjK:fl5^|-rs*>©-c*s. la 

->T>. T-^y i'®4fe®-f>e'*iid:aiDltgfj:J; 
^(C4-5®i2fii'Vir Kaj3&>P,aa. «*5. EMiji^P 
7U-A2®S:^®B^nLtt(,>ffliffi«*&Q*>6eil& 

[0017] ±iB+ * y f Ktt, IB0i'^ ^. K 5 «r{i 

lft^5fc«>®-f>f*-hy fy7y, 7m. 7 c. 7 

y-yiJ6«. t»jlla-74®«iei5PifK:ga:we.*ift:^^ 
♦ y ^»i;tt8«:j:*=*=i'y 9i>6BJ8iS®3£^> RV3£^ 
gmQJCjiiaglJ©^}*^^^. ^i-y vi^6B!rSB©iB 



5 

^) -<)\^hl \ RUV'-V12. 13CCi:-oT 

[00 18] t1c. J83lln-'^4&c*fbr0i«:4stt^ 
±CC ^ > ^ cDffi!7a3&5<^# I. /c 0 ^^OMH«: <fc 0 Uttli 

[0019] -i- 7' 1 Bmm.^mmt. ie^ 
e>nri^-5>o c(D'7>f>'^•l Qcccfc^^-r f>yfm s 

^-^^^ (S3) ^wm±'^h%^<oxh^. ^coig 

m. 7 c. 7 bic*tr^-r^{4a(C». -<>^*--hy-.' 
5^7 y. 7m. 7 c. 7 b©^>^^fi*«^ffi-r'&/ci?) 

[0 02 0] =!^t V vi/%^WS.^fnXK^h^v F^ji 
h2 0tCOt>rS2^#ML'ClftHJT€)o m2\X^v 

teSi^ V F 5 tt*^ F:!::- y F 2 0 (ciiSA etl. C<DsB 

tiK:;F5«. tiv-imm^A:^Vi-. v-bf>^. >> 

nm^vmSy. 5m. 5c. 5 brtUScSnS. gB 

H^ vFSy. 5m. 5 c. 5 b(DS^«. yX;^7'U 
-h23(C^fiX$n/cS|g((D>'X;U2 4*^L. C©^ 
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6 

y. 7m. 7 c. 7 btt2WXt^:¥S?8©^-;'^*^6^c 
0 W-S&tP 6 > ^'JSaj^lSSr * -5 <t ^ icfj: o r *5 0 . 

Fa::.-;. h2 0«:*tbr. iBgi^ F 5 /^^t:f 6 

FSB5y. 5m. 5 c. 5 b(DS^ iSSKSti^. t 

/c. -^-^ Far.^^ F2 0<Di2^-^->^ F5>&^g:C:f6tiTC^ 
^SP^-OiSP^C^, gaP8P2 0a3&SKlf6nri^^o C 
10 (DraPSB2 0aK:J:0. iai/fc-YV^afitfeffi-feVI^ 
30/)^. >r>^':^-h»;--;i^7y. 7m. 7c, 7b«: 

[ 0 0 2 1 ] ;xcc. iBg^g 1 (omMmummic^i^^x 
ms^^mbxumt^. m^icnm^iommjrj: 

i?)<DCPU5 0a^^L. CPU50a«. f^^:7*n^ 
^Al?5&iiatg3n-Cl^^ROM5 Ob. RO'CPUSO 

^ <D-B$WJ^j:iBlg^^?f ^RAMSOcCCffi^b 
rc>€>o $e»ic. CPU5 0a^3:. +1-^ y$^6*i>f> 

[0022] CPU5 0a«Affl*8|55 0 d«r 

ifiyx. ^^•-s;?^^^^^>5 i^(0KgsaJiSi^Lri> 

6RO'^>:^l 7(cJ:-S>'^•--s^tbf'f 

30 CDiatefi-^*CPU5 0aCCU:^-r'i>^<Dr^«9. t}- 
V »; t;i^lfefflg5 2»+i' U viy^^^y^tf- h U 

i^7*i»a$nt:oi-S3!)>S;!P*tftffiL, ^om^^cp 

U5 0a^ffi:^*r^fc(Dr*^. /^•--i/{±g•fe>1^5 3 
/N-i^ai)<fB$Cc:iBM^-v F 5 1-:; 1 6 CC 

C!:>«imi^*^CFU5 0atCffl:t^T^c CR{4a-fe>1^ 
56^i. ^^^m^C{^^^^') vV'^(D{m^^\^iyX 
CPUS 0 atcm:/j'r€><>(Dr*-2>o ±iB<0-Y>^g|« 
«lta'fe>1^'3 0fcCPU5 OatC^^atl. CPU50 
40 a«-/>i^^«^ffi-b>1f 3 0 7!i^6(DtH:^CCS-:5C^-C. 
-O^tf- b 7S^7rt(^'f>i>^C[)W^*^:*IIK1* 

to-fe>1f30 («^ai^S) SC;CPU50a (*1Bt# 

[0 02 3] tft. CPU5 0aCC«. gBfii^^r F5. 
CR^-^ lORl^LF^-^bSi)mm^ti. CPU 
5 0a». laiS^v F5{Cj:SiBiia6f^*$iltSlb. SBiS 
F5©fBei«f'P<i:WfS$iir. CR^-!>10SC; 

50 T-S, */c. :^AigS6^-5?5 9SC;^a?T^aS (^^^ 



7 

g) 6 03&scpu5 0aic^3tirti€>. i^Amsb^e 
[002 4] ^>^«lffi^ftffl•fe>•t^3 occck-s-r 

>^:^-h'j vt^7y. 7m. 7 c. 7 b («T. i^ft? 
-So ^>^'^«IU'fe>1f3 0». ^>i^tf-h')yiy 

7«:*fLr*B^Mi*-r-&^a53 0ai. c<oim<D 

^7«. ^-Xrt*5f±^7 1CCJ:0» W>^g7 2 
SC^»2-/>^^7 3(Cf±^06n. ttWS7 lOTSBk: 
S:tt6n/ti!5i7L7 1 a{Cj:OM-/>^^*^iiiiTScfc 
^CCfjCoXC^^o lil -/>i^^7 2{i. II2^>^S7 
3,fc9fe/J^Sfi^:Sn, */c±gfS:ffiffl«jgi$n. 3&> 

/ti«>(D'Y>i^«if&P7 2a;&«a:t:f6n"Cl^-2>. ^2^> 

K::;^Sl<!:aiiO/craP (HT^LftCO *«Stt 6*1^1^ 

[002 5] C©«H5Eri^d:5-/>^*-h »; vVldC 

if W>^g7 2Sy^ir2 -/>^g7 Stc-O^j^s 
3t«3nr*J0. >f>^>«*&P7 2a/>^6iBli-^-:^ K5 
CC» W>i5?^72rtO-Y>^*5fi»&3n'5i. »W 
>:5?g7 2ri«^i>b/cSCD'Y>^';)5^ji?L7 1 a^ilD 
Xm2^>'^m7 3i)^f^m l -<>i'M7 2^Cffif&3n 

-O^ij-hV yi^l{H(0^y^f)m'PbXh. 112 >f 
>5'^7 3rt(0^>^*i6«d>LrCi#, mi-oi^M 

7 2t,C^ifi^Xti>^^^tj:r>fcm^(>mii>xmi >( 
:yi^m7 2<D>(y^i)^m^L. 0M>^M7 2©>f> 
i^mmAi)^-mir^. U-oX. SM>^M7 2rtcD>f 

i'JSfitjifimz^lfSOKlJiOmi -^>^^7 2rt©-<> 

i^mmtSLM^^m^ctiiC^^x. -iiy^ij^-v^jv 

[0026] h^m^Xtl h^y^iJ-V^)vV7<0^1i 

2<offl®7 2b(DrtiSffitc*tut:. ^y^mmm^:^ 

1f3 0®«*gB3 0a3&»6*«l*MWO/ci8^. (81117 
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*«w^«^<t»^«^ir. mm7 2h(opmtnuA 

> ^ <D^I?Mr ©ISJt^^ /c«si*^>&^a^{b 

3 0 bOSTfefiCCgrJC^r. S W>^^7 2rt©-f> 

10 [0 02 7] »1 -r>d'^7 2rt©-{>^'*«« 

a*5^<3^cCO. >f>i?:^-hU->^>^7f^(D^>i^gM|75i 

20 m^^>i^mt^mms^^ir>x\t. ^y^mmkm-^ 

>1^3 0iCcl:^^>^^=Blffl^. ^i-U ^i^BcD^^ 
[0028] £aiU/c-/>:57mtfeia^oiirg|5^:# 

j:-:»r«^a$n/cii^ (s irYES) . ^-r^iiis 

cti(^cm-:^\.>x^>^mM<D^m^m«ib. 
am^RAM5 0ctcietg-r€> (S2) . sima^-r 

>^jia«ltti-fe>1f3 0CcJ:^-/>^^g|fi«^tHf*. CP 
U5 0aP*9O^>rvCci:-5itfi#^gat6L. ^SB^ffflj&iig 
Mbfcmf^X (S3) . S2llgCD^>^g|S«ia^?f 

:S^RAM5 0c«:iatg-r^ (S4) o CKD^S^Hi 

yiy7[^<D^> ^omL^mmt-^ L fjii^mmxA 
(S5) , ms^mo-o^mm^m^mK >f>^gi 

SWi»©*lIKJeS^R AM 5 0c CCiBtS-r ^ ( S 6 ) « 
^XtC. RAM5 0cK:ffit83nri*S31l»©<ftmffi<D 

-/>^^fiW^tcotiri5iDi^ii^^-r2oa)^ 

(S7) . ^LX. C<DBI(;iem*7S*r20(DtfetH 

50 aJ6o (H3) r^>^giiijfeoj ^i^^^n^j:^ 



(6) 

9 

iomin ^ ( s 9 ) . ±iag omskinkt z -jomm 

ffl*i'r>i'^WD*^-rJS^« (S8TYES) . c 

OA h 9 y 7 itttuttS'X'iexitisjf *j: ^ 

[0 02 9] C<DJ:^(C. :4^m®(DiB»£IS9(c4<$ 
it-3 0{c«k^-/>i'J^fi«lffl%tf^JS^, ^*')vi>Q 

®3lilB©-f>f'^«ltil». 6 *i 

l,»<!:*/<:t:f«rt!ltBl/T^^-rSCi*sj6:<?ciJ. ESI 

2 «/j>ga«:}gfiSsnru«©-c. + ♦ y » i'e 

[ 0 0 3 0 ] iXK. ±aLfc-f > f «l««lffl©fl6©|liS 

S{Ci^SllL/r#/cCi*ift^ffi3n/ctS^ (S 1 1-CYE 

s) . it-rmxmmoy-ii' t>3&^m^>-^z oicjai, 

-f>i'^a«lttl*}fl». Ctl«CS-:}|,»T-f>fg|fi©W 
M^T^MKl/. *©«^affi*RAM5 0 ctCfBttf •& (S 
1 2) . mileIB©Y>i'glS^tH-fe>-!f3 0(Cj;S-Y 40 
>i'gUl«^ta^. CPU5 0aF^©5t-Yv{Cj:SltB$«r 

fmi^. m^f^ifim&ucn^x (s 1 3) . ^211 
B©-<>i'^«iffl*m>, ■e©«im«i*i6-^>i'9is 

(S 14) . 

[ 0 0 3 n c cr, » 1 mmomimtfiyntm^tfn 
2iig©fiifflfii*i^-rie«i*i. 'f^i'^fiwsjtc-pt* 

■C|BIi;iB*«7j^-rt>©r*a*>S*>«:«R-r* (SI 

5) , m\mB<iM.^m*'imtmsktm2mm<Dmim 
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^fc©-C**li^« (S 1 5-CYES) . C©miilB 

Ry:sr2 iiB©tsiffl{i*«7S-riss!6i-< vi'^woxB 
«iu©i»-rn«:ns'r©*»%^* (s 1 9) . c©2-3 

©«lfflfii*»-<>f«S«lll/*n^-r«^B (S 1 9TN 

0) , ^^856 CSC r^>i;^a)8lLJ *5^^3tx*J: 
^KSia^tf^ (S2 0) , ±IB2o©fi|U{@*i-r>i; 

«iawo4^-r«^B (s 1 grvES) . c©a^® 

[0 03 2] Sfc. S 1 5{c*jWSiWBr«:te(,>r. »1 

iis©«mifii«im-ri^m<!:m2 @s©«^iiiffi«>^^m 

tifi, -{>i'^w««c-ot,»-ca^iK**sR-r(^©r* 

5Jt^« (S 1 5-CNO) > grSRSfMigiaaK: (S 1 

6) , ^sHac-of^fiftim^m^ -f^^-^w 

jte©W»r«im*RAM5 0 c{Cietf,-r5 (S 1 7) . -e 
or. RAMS 0 cKi2ti.3nri,i.S3ll^©tSIIJB<ii© 
l5li;i|gm%jS-r2^©t!lttHiib!»J-{>i'«a«0X 
lX«IL©C»m45^r©*»*H'< (S 1 8) . C02r> 

<r)mmmifi-<:y^mmb^mtm^{t (s i q-cn 

0) . ^iKSUeOK: ^Alyi^mmi^i Ifi^mUnh^ 
^KJ^Sm* (S2 0) . ±gB2-3©«lfflffl*l-Y>i' 

msm*)^7fitm^kt (s i 9-cyes) , c©^^«i 
s*?f to-rtciiiiffiitsTi- c ©-ii©«iffi*tf ^ c 

[ 0 0 3 3 ] ^ifc. ^^mkt±Mmi<mi&<omm.m 
€.n-*«<»©s:}B*iDij)6-e**. mtf. a«si©'f> 

^^l,x^i.\.\ *te. ±gB3l*6©}^aS-C«. 
*-h>;-^i?7rt©^>i'©eK:j:r>r. |6il£8P30a 

[ 0 0 3 4 ] *yfc. ±iBj|«fi©fl5jir«. if-w^vc^h 

h:&s;©:?"y>5'iort,>s*s. cntcis^sns 
fc©r««c<. 'f>i'*-h>; vi^«ciRgsnfc?Sf*© 

'fvi'giaftitmzv-y-so*. -'^•-i^^:^f5eR?l+1'•? 

:/l 6©±8PK:fR'3<1W. iB^MJ^©^>f :f>Xti 

a«c*5t»-c-<>i'giats^fiU«rtf ^fe©ii^ri>.5*5, ta 
^'^f K5©iaiiai(iftfc3£i©©j6ci,>ffigr*ntf. 

f giattai-fe>1»-3 0 2 7 ©±8|J*fcB 
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